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LATCHING SYSTEM 


FIELD OF THE INVENTION 

This invention relates to a system for providing releasable engagement between 
two structures. More particularly, this invention relates to a system adapted to maintain 
a predetermined gap between two engaged structures. 

BACKGROUND OF THE INVENTION 

Latching systems are often used for latching structures such as a hinged door to a 
fixed frame. In certain applications, such latching systems require a turning motion 
such as would be needed with a conventional latch and pawl system. 

In some instances, latching mechanisms may be required for large doors such as 
sheet metal or molded plastic doors. Such doors can be several feet in height, and 
twisting and bowing of the doors can become a problem. Moreover, such twisting and 
bowing of the doors can result in the formation of an mconsistent gap between the door 
and the frame, which may not be aesthetically appealing. Also, in applications such as 
computer system housings where the housing door provides an electromagnetic 
mterference (EMI) seal, such gaps can result in leakage and system failure. 

In order to resolve the problems associated with variable gaps, it has been 
proposed to use retention points at several locations along the latched edge of the door. 
Typically, these retention points are at the top, bottom, and center portions of the door. 
It has been proposed to use tie rods or cables that span the distance between these 
spaced retention points in order to ensure that the latches all disengage appropriately 
when the door is opened. 

It has been recognized, however, that such tie rod or cable systems take up space 
along the edge of the door. The use of such tie rod or cable systems therefore limits the 
availability of space for other structural features including, for example, stiffening 
features of the door. 

Accordingly, there remams a need for a cost-effective system for latching a 
hinged door to a fixed frame. Preferably, the latching system should be capable of 
operation without requiring a turning motion, such as that of a latch and pawl system, 
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Furthennore, the latching system should preferably be capable of providing a secure fit 
with a consistent gap maintained along the interface between a door and a fi-ame. Also, 
where multiple latches are desired, the latching system should preferably provide latch 
engagement for each latch that is independent of the others, thereby avoiding the 
reqmrement of mechanical linkages between the latches that reduce the available space 
in the door or frame for other mechanical or cosmetic features, and thereby reducing the 
cost of such linkages as well as the assembly time associated therewith. 

SUMMARY OF THE INVENTION 

This invention provides a system for providing releasable engagement between 
two structures such as the door and frame of a computer housing, for example. The 
system includes a stud extending outwardly from one of the structures along an axis. 
The outer surface of the stud can be grooved about its circumference to define a surface 
oriented at an augle to the axis. The system also includes a resilient member positioned 
adjacent a surface of the other one of the structures. The resihent member has a 
substantially torroidal configuration, an outer surface contacting the surface of the 
housing structure to prevent movement of the outer surface radially outwardly, and an 
inner surface that is movable radially outwardly. 

The torroidal configuration of the resilient member defines an opening that is 
smaller than the stud. The opening of the resilient member is configured to expand 
radially outwardly to permit passage of the stud. Also, the resihent member is 
configured to engage the surface of the stud for releasable engagement of the stud, 
thereby providing releasable engagement between the structures. 

According to a prefeixed feature of the invention, the system can also mclude 
means positioned adjacent to the resihent member for urging the stud outwardly from 
the resihent member. According to one preferred embodiment, the urging means 
mcludes a button positioned for movement along the axis of the stud to urge the stud out 
from the resihent member along the stud's axis. Accordmg to another preferred 
embodiment, the urgmg means mcludes a lever positioned to urge the stud out from the 
resihent member along the axis of the stud. 
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When used with larger structures, the system according to this invention can 
include a plurality of studs and resilient members. The system according to this 
invention makes it possible to maintain a predetermined gap between such structures. 

BRIEF DESCRIPTION OF THE FIGURES 

Exemplary embodiments of the invention will be described in detail with 
reference to figures, of which: 

Fig. lA is a cross-sectional side view of an embodiment of a latching system 
according to this invention, with a fixed stud component; 

Fig. IB is a cross-sectional side view of another embodiment of a latching system 
according to this invention, with a fixed stud component; 

Fig. IC is a cross-sectional side view of yet another embodiment of a latching 
system according to this invention, with a spring mounted or "floating" stud component; 

Fig. 2 is an exploded perspective view of the latching system shown in Fig. lA; 

Fig. 3 is an exploded top perspective view of an embodiment of a frame portion 
of the latching system shown in Fig. lA; 

Fig. 4 is an exploded bottom perspective view of the fiame portion shown in Fig. 

3; 

Fig. 5 is a side view of an embodiment of a stud component of the frame portion 
shown in Figs. 3 and 4; 

Fig. 6 is an exploded top perspective view of an embodiment of a door portion of 
the latching system shown in Fig. lA; 

Fig. 7 is a side view of an embodiment of a housing component of the door 
portion shown in Fig. 6; 

Fig. 8 is a cross-sectional side view of the housing component shown in Fig. 7; 
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Fig. 9 is an exploded top perspective view of the latching system shown in Fig. 

IB; 

Fig. 10 is a top view of an embodiment of a lever and spring housing assembly of 
the latching system shown in Fig. 9; 

Fig. 11 is a cross-sectional side view of the lever and spring housing assembly 
shown in Fig. 10; 

Fig. 12 is an exploded bottom perspective view of the lever and spring housing 
assembly shown in Fig. 10; 

Fig. 13 is an exploded top perspective view of the latching system shoAvn in Fig 

IC; 

Fig. 14 is an exploded top perspective view of an embodiment of a frame portion 
of the latching system shown in Fig. 13; 

Fig. 15 is a side view of an embodiment of a stud component of the frame portion 
shown in Fig. 14; 

Fig. 16 is a cross-sectional side view of the stud component shown in Fig. 15; 

Fig. 17 is a side view of an embodiment of a housing component of the frame 
portion illustrated in Fig. 14; 

Fig. 18 is a cross-sectional side view of the housing component illusti-ated in Fig. 


Fig. 19 is a bottom view of the housing component illustrated in Figs. 17 and 18; 

Fig. 20 is an exploded top perspective view of an embodiment of tiie door portion 
of the latching system shown in Fig. 13; 

Fig. 21 is a bottom view of an embodiment of a coUar component of tiie door 
portion illustrated in Fig. 20; 

Fig. 22 is a cross-sectional side view of tiie collar component shown in Fig. 21; 
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Fig. 23 is a side view of an embodiment of a button component of the door 
portion of the latchiag system shown in Fig. 20; 

Fig. 24 is a cross-sectional side view of the button component shown in Fig. 23; 

Fig. 25 is a bottom view of the button component shown in Fig. 23; 

Fig. 26 is a top view of the button component shown in Fig. 23; 

Fig. 27 is a side view of an embodiment of a housing component of the door 
portion illustrated in Fig. 20; 

Fig. 28 is a cross-sectional side view of the housing component shown in Fig. 27; 

and 

Fig. 29 is a top view of the housing component shown in Figs. 27 and 28, 

DETAILED DESCRIPTION OF THE DSTVENTION 

Exemplary embodiments of the invention will now be described with reference to 
preferred features selected for illustration in the figures. It will be appreciated that the 
spirit and scope of the invention is not limited to the embodiments selected for 
illustration. It will also be appreciated that the figures are not rendered to any particular 
scale or proportion. The scope of the invention will be defined separately in the 
appended claims. 

Preferred embodiments of a latching system according to this invention are 
illustrated in Figs. lA, IB, and IC. The embodiment illusfated in Fig. lA utilizes a 
fiiction fit between a stud and a resilient member. The embodiment illustrated in Fig. 
IB utilizes a lever in order to help release Hie stud from the resiUent member. The 
embodiment illustrated in Fig. IC utilizes a button to help release the stud from the 
resilient member. 

Generally, the system according to this invention provides releasable engagement 
between two structures such as a door and a frame of a computer housing, for example. 
Referring generaUy to the figures, the system includes a stud 22 extending outwardly 
from one of the structures along an axis, wherein the stud 22 has an outer surface such 
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as a groove 32 oriented at an angle to the axis. The system also includes a resilient 
member such as a radial spring 50 that is positioned adjacent a surface such as surface 
62 of the other one of the structures. The resilient member has a substantially torroidal 
configuration, an outer surface contacting the surface 62 of the structure to prevent 
movement of the outer surface radially outwardly, and an inner surface movable radially 
outwardly. 

The torroidal configuration of the resilient member defines an opening smaller 
than the stud 22, and the opening of the resilient member is configured to expand 
radially outwardly to permit passage of the stud 22. The resilient member is also 
configured to engage the surface 32 of the stud 22 for releasable engagement of the stud 
22, thereby providing releasable engagement between the structures. 

Referring now to Figs. lA and 2-8, a first preferred embodunent of a latching 
system according to this invention will now be described. Latching system 10 shown in 
Figs. lA and 2 utilize a fiiction fit between a cylindrical stud mounted to a frame and a 
radial spring mounted in a housing on the door. In other words, fiictional interference 
between the stud and the spring retains the door in engagement with the frame. 
Disengagement is accomplished by merely pulling the door away from the frame, 
thereby overcoming the fiiction fit between the spring and the stud. 

More specifically, latching system 10 is adapted to provide releasable 
engagement between a structure such as a frame portion 12 and a structure such as a 
door portion 14. An exploded view of the frame portion 12 and the door portion 14 of 
latching system 10 is provided in Fig. 2. 

Details of frame portion 12 will now be described with reference to Figs. 3-5. 
Referring first to Figs. 3 and 4, exploded top and bottom perspective views, 
respectively, are provided for the frame portion 12 of latching system 10. Frame portion 
12 includes a base plate 16 made from sheet metal, for example, and having a pair of 
opposed mounting holes 18 as well as a central through-hole 20. Although base plate 16 
is illustrated as a separate component from the frame of the computer housing (not 
shown), the frame itself can be used to provide the structure of base plate 16 without the 
need for a separate component such as base plate 16. In fact, a stud (as described in 
finther detail later) can be screwed into or otherwise moimted directiy to the frame. In 
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any event, the stud is preferably rigidly attached, directly or indirectly, to the frame. 
Also, although the stud may be threaded into the frame or into a component attached to 
the frame, the stud can be mounted by means of a weld, a rivet, internal threads formed 
in the stud, or any other suitable fastening means. 

A threaded latching stud 22 includes a portion that extends through the through- 
hole 20. Stud 22 is engaged to base plate 16 by means of a fastener such as captive nut 
24, which is positioned adjacent the opposite surface of base plate 16 (Fig. 4). Captive 
nut 24 can be provided with 10-32 female threads, for example, in order to engage 10- 
32 male threads on an outer surface of the stud's body, as will be described ftuther with 
reference to Fig. 5. Accordingly, in this embodiment, the stud 22 is rigidly engaged to 
base plate 16 so that the axis of stud 22 extends substantially perpendicular to the plane 
of base plate 16. 

Referring now to Fig. 5, details of stud 22 will now be provided. Threaded 
latching stud 22 includes a body portion 26 having a radius Ri and a length Li. 
Threaded latching stud 22 also has a threaded end portion 28 for engagement with the 
captive nut 24 shown in Fig. 4. Threaded end portion 28 can be provided with 10-32 
male threads, for example, extending over a length L2 of threaded end portion 28. 

Threaded latching stud 22 also has a grooved end portion 30 having a length L3 
and a radius R2. A groove 32 is defined in the outer surface of grooved end portion 30. 
The groove's valley is positioned at a distance Xi from the end of the stud 22. Groove 
32 is defined by surfaces 34 and 36 extending between the outer surface of end portion 
30 and the valley of groove 32. Surface 34 is oriented at an angle ai with respect to a 
plane perpendicular to the axis of stud 22. Surface 36 of groove 32 is oriented at an 
angle a.2 with respect to the perpendicular plane. Although a variety of angles can be 
selected to form the surfaces 34 and 36 of groove 32, angles ai and 0,2 are preferably 
about 150°. Also, although angles ai and ^2 are preferably the same as one another, 
angles ai and aa can also be different from one another. Also, although groove 32 is 
illustrated as being formed from two intersecting surfaces 34 and 36, the groove can also 
be arcuate or otherwise formed from a continuous surface. Any surface capable of 
engagement with a structure such as a radial spring is suitable. 
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End portion 30 has a radius R3 at the location of the groove's valley. It will be 
appreciated that the size of surfaces 34 and 36, as well as tilie magnitude of aagles ai 
and a2, can be varied in order to modify the radius R3. 

A chamfer or beveled surface 38 is provided at an end of end portion 30. Surface 
38 is oriented at an angle as with respect to the perpendicular plane. Surface 38 is 
provided in order to facilitate the insertion of stud 22 into a radial spring, as will be 
described in fiirther detail later. Although angle as is not critical to the invention, it is 
desired for angle as to be about 150°. 

The door portion 14 of latching system 10 Avill now be described with reference 
to Figs. 6-8. Referring first to the top exploded perspective view shown in Fig. 6, door 
portion 14 includes a sheet metal base plate 40 having opposed mounting holes 42 for 
mounting base plate 40 to a door structure such as the door of a computer housing. 
Base plate 40 also includes a pair of opposed mounting holes 44 to facilitate mounting 
of a radial spring housing, which will be described later in further detail. Also, a 
through-hole 46 is provided in the center of base plate 40 for the passage of stud 22 of 
frame portion 12. 

Door portion 14 also mcludes a radial spring housing 48, details of which will be 
described with reference to Figs. 7 and 8. Radial spring housing 48 is configured to 
house a radial spring 50 and to constrain the radial expansion of spring 50. Rivets 52 
(only one shown in Fig. 6) and rivet washers 54 are provided to mount radial spring 
housing 48 to base plate 40, thereby providing a rigid assembly. Alternatively, the 
radial spring housing 48 can be attached to the base plate or to the door itself by 
weldment, adhesive, or by another mechanical fastener formed fi:om the same or a 
different material. Also, alternative means can be used for holding the spring within the 
housing. 

Referring now to Figs. 7 and 8, details of radial spring housing 48 will now be 
provided. Radial spring housing 48 includes a flange portion 56 havmg a thickness Ti 
and a body portion 58 having a height Hi and an outer diameter Di. 

As shown in Fig. 8, the surfaces of radial spring housing 48 define a radial spring 
cavity 60 having a height H2 and a diameter D2. More specifically, cavity 60 is defined 
by a surface 62, a surface 64, and a facmg surface of base plate 40. Surface 62 provides 
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radial constraint for limiting radial expansion of an outer surface of radial spring 50, and 
surface 64 cooperates with the facing surface of base plate 40 to provide axial constraint 
for radial spring 50 in a direction along the central axis of the spring. 

Mounting holes 66 on the flange portion 56 of radial spring housing 48 are 
provided to facilitate mounting of housing 48 to base plate 40 utilizing the rivets 52 and 
washers 54 shown in Fig. 6. Radial spring housing 48 therefore provides a rigid 
structure by which radial spring 50 is constrained from radial and axial movement. 
Accordingly, although an inner surface of radial spring 50 can expand radially 
outwardly vdth respect to the axis of stud 22, an outer surface of radial spring 50 is 
constrained from radial outward movement by surface 62 of housing 48. 

In use, latching system 10 illustrated in Figs. lA and 2-8 provides a frictional 
engagement between a structure such as a door and an adjacent structure such as a 
frame. The structures are engaged as they are brought together to the closed position 
illustrated in Fig. lA. In that closed position, the stud 22 enters the radial spring 50 
causing the inner surface of radial spring 50 to expand radially outwardly and then to 
relax within groove 32 of stud 22. Because the diameter of the grooved end portion 30 
of stud 22 is larger than the relaxed inner diameter of radial spring 50, a friction fit 
between the radial spring 50 and the groove 32 prevents unintended separation of the 
structures. 

More specifically, surface 34 of stud 22 resists axial separation of radial spring 
50 from stud 22. In order to separate the structures, and in order to release stud 22 from 
radial spring 50, a manual force is applied to pull door portion 14 away from frame 
portion 12. To facilitate such separation, a handle or similar grasping structure can be 
provided on door portion 14 so that the user of the latching system 10 can disengage the 
stud from the radial spring. 

Li order to re-engage the door portion 14 and the frame portion 12, door portion 
14 is moved to a position adjacent frame portion 12 so that stud 22 extends through the 
through-hole 46 in base plate 40, through the central opening in radial spring 50, and 
through the radial spring housing 48. The beveled surface38 of stiid 22 helps to 
facilitate msertion of stud 22 into radial spring 50, the inner surface of which must 
expand to receive the grooved end portion 30 of stud 22. 
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As is illustrated in Figs. lA, IB, and IC, ihe shoulder on stud 22 formed where 
body portion 26 meets grooved end portion 30 controls the gap between the door portion 
14 and the frame portion 12. More specifically, the length Li of body portion 30 of stud 
22 (Fig. 5) determines the gap between the door and the frame. For example, the radial 
spring 50 can push against surface 34 to ensure that the door surface (base portion 40) 
remains in contact with the stud's shoulder. 

Alternatively, the position of groove 32 can help set the predetermined gap 
between the door portion 14 and the frame portion 12, Li other words, the valley of 
groove 32 and the shoulder between body portion 26 and end portion 28 of stud 22 
cooperate to provide a predetermined distance between the mated structures in order to 
provide a predictable gap therebetween. This distance can be altered by changing the 
position Xi of groove 32 on stud 22, by changing the length L3 of grooved end portion 
30, by changing the length Li of body portion 26, etc. 

Accordingly, if multiple latching systems are used to secure large structures, and 
if the dimensions of the latch components are the same, then the gap provided by each 
of the latching systems will be virtually the same. Also, the shoulder provided between 
the body portion 26 and grooved end portion 30 of stud 22 provides a stop to prevent 
over-insertion of stud 22 into radial spring 50. 

Radial spring 50 is preferably a metallic spring formed into a torroidal 
configuration having an outer surface and an iimer surface defining a passage for the 
stud. It is contemplated, however, that radial spring 50 can be replaced with any 
resilient member having a torroidal configuration, wherein the inner surface of such 
resilient member can move or expand radially outwardly with respect to the axis of the 
stud to accommodate the stud while the outer surface remains constrained. For 
example, an elastomeric or polymeric o-ring can be used in the place of radial spring 50. 

According to preferred features of this invention, the resiUent member is 
configured so that the inner surface is capable of expanding radially outwardly as the 
stud is inserted even though the outer surface of the resilient member is constrained 
against radially outward movement For example, when a radial spring is used as a 
component of the latching system, it is believed that it may roll in place as the stud is 
inserted. In other words, fiiction between the outer surface of grooved end portion 30 
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of Stud 22 and the inner surface of radial spring 50 causes the radial spring 50 to roll in 
place. The insertion of the stud is also believed to elastically deform the spring slightly 
so that the circular cross section of the spring's body becomes oval. In other words, the 
radial dimension of the spring's body becomes smaller than the axial dimension. 
Alternatively, it is also believed that the windings of the spring, which extend in a 
substantially radial direction when the spring is relaxed, become slightly skewed to the 
side upon insertion of the stud, thereby decreasing the radial dimension of the spring. 

Another embodiment of a latching system according to this invention will now be 
described with reference to Figs. IB and 9-12. This embodiment differs from latching 
system 10 primarily in that a lever assembly is provided in order to facilitate 
disengagement of the structures by the user. 

Referring first to Figs. IB and 9, a latching system 100 includes a frame portion 
1 12 and a door portion 1 14. Like frame portion 12 of latching system 10, frame portion 
112 of latching system 100 includes a frame member 16 having mounting holes 18 and a 
through-hole 20. Frame portion 112 also mcludes a stud 22. Stud 22 is rigidly engaged 
to frame member 16 by means of a captive nut 24. 

Also, as with door portion 14 of latching system 10, door portion 114 of latching 
system 100 includes a door member 40 having a pair of opposed moimting holes 42 for 
mounting the door member 40 to a door structure. Door member 40 also includes a pair 
of opposed moimting holes 44 for mounting a lever/radial spring housing 116 to the 
door member 40, as will be described later. Door member 40 also includes a through- 
hole 46 sized and positioned to permit passage of rigid stud 22 therethrough. 

Also, like door portion 14 of latching system 10, door portion 114 of latching 
system 100 includes a radial spring 50. In this case, however, radial spring 50 is 
captivated within the lever/radial spring housing assembly 1 16. As will be described 
with reference to Figs. 10-12, lever/radial spring housing assembly 116 includes a body 
120 to which a lever 130 is attached. Lever housing retention screws 1 18 extend 
through mounting holes 44 provided in door member 40 and engage lever/radial spring 
housing assembly 1 16 m order to fasten housing assembly 1 16 to door member 40. 


As illustrated in Fig. 10, lever/radial spring housmg assembly 116 includes a 
body 120 and a lever 130. Body 120 of assembly 116 includes a lever-mounting portion 
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122 to which lever 130 is mounted. Also, as is illustrated in the cross-sectional view 
shown in Fig. 1 1, body 120 includes a slotted lever arm cavity 124 as well as a radial . 
spring housing cavity 126. 

Radial spring housing cavity 126 is defined by an outer surface 128 for radial 
constraint of radial spring 50. Radial spring housing cavity 126 is also defined by an 
end surface 130 for axial constraint of radial spring 50. A facing surface of door 
member 40 also captures radial spring 50 within cavity 126. 

As illustrated in Figs. 10 and 11, lever 130 includes a grasping portion 132, 
which can be grasped by the user of the system in order to release the stud. Adjacent to 
grasping portion 132 is an outer arm portion 134 extending outwardly from body 120 of 
assembly 116. An inner aim portion 136 of lever 130 is mounted within lever arm 
cavity 124 of body 120. More specifically, amounting hole 140 is provided along the 
length of lever 130 so that a lever pivot screw 142 (Fig. 10) can be utilized to mount 
lever 130 to body 120 for pivotal motion at lever mounting portion 122. Also, a 
mounting hole 144 is provided along outer arm portion 134 of lever 130 in order to 
accept an arm portion 146 of a torsion spring 148 (Fig. 10). 

It will be understood that torsion screw 148 biases the grasping portion 132 of 
lever 130 in the downward position toward door member 40. A user of lever 130 lifts 
grasping portion 132 upwardly to the position shown in Fig. 1 1 in order to release a 
latch stud from the radial spring 50. More specifically, a stud contact portion 138 of 
lever 130 is provided at the end of mner arm portion 136 of lever 130. Stud contact 
portion 138 is positioned for contact with an upper surface of the latch stud. 
Accordingly, by raismg grasping portion 132 of lever 130 upwardly to the position 
shown in Fig. 1 1, lever 130 pivots about the axis of lever pivot screw 142 so that stud 
contact portion 138 is urged downwardly against the upper surface of the latch stud, 
thereby forcing the stud out from within the radial spring. 

As illustrated in Fig. 12, which shows a perspective bottom view of assembly 
1 16, body 120 of assembly 1 16 is provided with a pair of mounting holes 152. 
Mounting holes 152 are positioned to receive lever housing retention screws 118 in 
order to secure body 120 to door member 40, Mounting holes 152 are preferably tapped 
holes for engagement of retention screws 118. 
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It will be noted in Figs. 11 and 12 that a latching stud 150 differs from latching 
stud 22 (Fig. 9) in its structure to illustrate an alternative embodiment of the stud 
assembly. Latch stud 150 is similar to floating latch stud 224, which will be described 
later with reference to Figs. 15 and 16. Although stud 22 (Fig. 9) is suitable for use in 
the embodiment illustrated in Figs. 9-12, a floating-style latch stud 150 may be 
preferred. Generally, a floating latch stud is spring mounted to permit axial movement 
of the stud with respect to a frame member to which it is mounted. A spring mounted 
stud therefore facilitates partial or even complete disengagement of the stud from the 
radial spring without relative movement of their respective structures. In other words, a 
spring mounted stud on a frame can be at least partially released from a radial spring 
mounted on a door without moving the door away from the frame. Alternatively, the 
spring mounted stud can be released from a radial spring in conjunction with movement 
of the structures, such as a door and a frame, away from one another. 

Referring now to Figs. IC and 13-29, yet another preferred embodiment of a 
latching system according to this mvention will now be described. As with latching 
systems 10 and 100, latching system 200 includes a housmg/cabinet structure such as a 
frame portion 212 and a housmg/cabinet structure such as a door portion 214. The 
latching system 200 facilitates releasable engagement of the door and frame portions to 
one another. The latching system 200 differs, however, from latching systems 10 and 
100 in that latching system 200 utilizes a button mechanism to help the user release the 
stud from the radial spring when it is desked to separate the door and frame portions 
from one another. 

Preferred features of frame portion 212 will now be described with reference to 
Figs. 14-19. Referring first to Fig. 14, which provides an exploded perspective view, 
door portion 212 includes a sheet metal mounting plate 216. A pan of opposed 
mounting holes 218 are provided for mounting sheet metal mounting plate 216 to a 
frame structure (not shown). Also provided in mounting plate 216 is a pair of opposed 
mounting holes 222 for mounting a spriing and stud housing as well as a through-hole 
220 to permit passage of the stud through the base plate 216. 

Frame portion 212 also includes a "floating" latch stud 224, a latch spring 226, 
and a stud/spring housing 228. A pair of rivets 230 and a pan of washers 232 (only Jne 
shown) are used to secure stud/spring housmg 228 to mounting plate 216. 
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Details of floating latch stud will now be described with reference to Figs. 15 and 
16. Floating latch stud 224 is adapted to be spring mounted so that it can be moved 
along its longitudinal axis. Stud 224 includes a body portion 234 having a radius R4 and 
a length L4. Stud 224 also includes a flanged end portion 236 having a radius R5 greater 
than that of radius R4 of body portion 234. Flanged end portion 236 also has a length 
L5, thereby providing a shoulder spaced from the bottom end of stud 224 as shown in 
Fig. 15. 

As with stud 22, stud 234 mcludes a grooved end portion 238 having a length Le 
and a radius R^. A shoulder is formed at the intersection of body portion 234 and 
grooved end portion 238. A groove 240 is defined in an outer surface of grooved end 
portion 238, and the valley of groove 240 is located at a distance X2 fi:om the upper end 
of stud 224 as shown m Fig. 15. 

More specifically, groove 240 is defined by surfaces 242 and 244. Surface 242 is 
oriented at an angle 04 with respect to the axis of stud 224. Surface 244 of groove 240 is 
oriented at an angle as with respect to the axis of stud 224. Angle 04 and angle as are 
preferably the same. For example, both angles can be about 60° or, alternatively, the 
angles can be different fi-om one another, if desired. Surfaces 242 and 244 meet at the 
groove's valley, thereby providmg groove 240 with a radius R7 at the groove's valley. 
As was described with reference to stud 22, the intersecting surfaces 242 and 244 can be 
substituted with an arcuate surface or other configuration, so long as the resulting 
surface is capable of engagement with a resilient member such as a radial spring. 

A chamfer or bevel surface 246 is provided at an end portion of stud 224 as is 
illustrated in Fig. 16. Surface 246 is oriented at an angle Oe with respect to a plane 
perpendicular to the axis of stud 224. Angle is preferably about 210°, but other 
angles can be selected as well. 

As is illustrated in Fig. 16, a recess 248 is provided in a bottom portion of stud 
224. Recess 248 has a depth H3 and a radius Rg. Recess 248 is sized and configured to 
receive an end portion of latch spring 226. It will be understood that latch spring 226 
acts to bias floating latch stud 224 away firom stud/spring housmg 228. Latch spring 
226 permits the movement of floating latch stud 224 toward housmg 228 when latch 
stud 224 is compressed toward latch spring 226. 
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Referrmg now to Figs. 17-19, preferred features of stud/spring housing 228 will 
now be described. Referring first to the side view shown in Fig. 17, housing 228 
includes a flange portion 250 in which two opposed mounting holes 25 1 (Fig. 19) are 
provided at a distance X3 from one another, center-to-center. Body portion 252 of 
housing 228 has a height H4 and an outside diameter D4. 

Referring to the cross-sectional side view shown in Fig. 18, housing 228 defines 
an internal cavity 254 for receiving an end portion of floating latch stud 224 therein. 
More specifically, cavity 254 is provided with a depth H5 and a diameter D5 sized to 
receive the flanged end portion 236 of stud 224. Housing 228 also defines a recess 256 
for receiving an end portion of latch spring 226. Recess 256 is provided with a depth He 
and a diameter De sized to receive the end of spring 226. 

It will be understood that frame portion 212, with floating latch stud 224, permits 
axial movement of stud 224 with respect to the mounting plate 216 and the fi"ame (not 
shown). This floating arrangement for the stud helps to facilitate removal of the stud 
from the radial spring when it is desired to separate door portion 214 fi-om frame portion 
212. As will be described later in fiirther detail, a push button component of door 
portion 214 can be depressed by the user of the latching system t© jrge the stud out 
firom the radial spring along its axis. 

Preferred features of door portion 214 of latching system 200 will now be 
described with reference to Figs. 20-29. It will be appreciated that door portion 214 
difiFers from door portions 14 and 1 14 in that door portion 214 provides a push button 
assembly to facilitate the release of the stud 224 from the radial spring. Door portion 
214 is similar to door portion 14 in that it includes a sheet metal base plate 40 having 
opposed mounting holes 42, opposed mounting holes 44, and a through-hole 46. 

Door portion 214 also includes a latch button retention collar 258, which is 
secured to base plate 40 by a pair of retaining screws 265 (only one shown). A latch 
button 270 is positioned at least partially within latch button retention collar 258, and a 
compression spring 280 extends into latch button 270. A radial spring retention housing 
282 is provided to house and constrain radial expansion and axial movement of a radial 
spring 284. 
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Referring now to Figs. 21 and 22, further preferred details of latch button 
retention collar 258 will now be provided. Latch button retention collar 258 has an 
outer diameter D7 and an overall height H7. An access opening 260 extends through 
retention collar 258 so that the finger of a user can access latch button 270. Access 
opening 260 is provided with a diameter Dg in order to accommodate a portion of latch 
button 270, as vnH be described with reference to Figs. 23-26. Retention collar 258 also 
includes a recessed opening 262 having a diameter D9 sized to receive anotiier portion 
of latch button 270. Recessed opening 262 is also provided with a depth Hg. 

A pair of opposed mounting holes 264 are provided in collar 258 so that collar 
258 can be secured to base plate 40 by means of a pair of retaining screws 265. For 
example, mounting holes 264 can be drilled and tapped vwth a 6-32 female thread in 
order to accommodate 6-32 threaded retaining screws. The threaded mounting holes 
264 are separated by a distance X4, center-to-center, in order to correspond to the 
center-to-center distance between mounting holes 44 in base plate 40. 

Latch button retention collar 258 is formed with a peripheral recess 266 in order 
to provide a grippiug surface 268 for the fingers of a user. More specifically, a user of 
door portion 214 can press latch button 270 inwardly to release latch stud 224 by 
depressing latch button 270 with his or her thumb. The user's mdex and middle fingers 
can engage gripping surface 268 at opposite sides of collar 258 in order to provide a 
pulling action in order to separate door portion 214 firom firame portion 212. In other 
words, door portion 214 is separated from firame portion 212 by the combined action of 
the pulluig action on collar 258 and the pushing action on latch button 270. 

Referring now to Figs. 23-26, preferred details of latch button 270 will now be 
described. Latch button 270 is provided with a body 272 having a height H9 and a 
diameter Diq. The diameter Dio of body 272 of button 270 is selected so tiiat it will fit 
witiiin access opening 270 of retention collar 258. Latch button 270 is also provided 
witii a flange 274 having a height Hio and a diameter Dn. The diameter Dn of flange 
274 is selected to fit within recessed opening 262 in collar 258. Accordingly, an upper 
edge of flange 274 provides a stop surface tiiat can bear against the shoulder defined 
between access opening 260 and recessed opening 262 of collar 258. Accordingly, the 
upward mobiUty of button 270 is limited by the shoulder in collar 258, and tiie spring 
280 biases the button 270 against the shoulder. 
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Latch button 270 is also provided with an annular recess 276, which defines a 
stud contact member 278 at the center of button 270. More specifically, annular recess 
276 has an outer diameter D12 and an inner diameter D13. Diameters D12 and D13 are 
selected in order to permit compression spring 280 to extend therein. Accordingly, 
5 compression spring 280 biases latch button 270 upwardly within collar 258 with flange 
274 of button 270 bearing against the shoulder of recessed opening 262. 

Upon the exertion of a force downwardly against latch button 270 by a user of 
door portion 214, latch button 270 can be depressed and compression spring 280 can be 
compressed so that stud contact member 278 of latch button 270 moves downwardly for 
10 contact with an upper surface of stud 224. In this manner, a user can actuate latch 
button 270 in order to release the stud fi-om the radial spring 284, thereby separating 
door portion 214 fi:om frame portion 212 of latching system 200. 

Referring now to Figs. 27-29, preferred details of a radial spring retention 
housing 282 will now be described. As was described before with reference to Fig. 20, 

15 retention housing 282 is sized and shaped to constrain a radial spring 284 so as to 

prevent radial-outward movement of an outer surface of radial spring 284 and to prevent 
movement of radial spring 284 along its centtal axis. Retention housing 282 is provided 
with a height H12 and an outer diameter D14. End openings 286 are provided for passage 
of latch stud 224. In other words, a diameter D15 of openings 286 is selected so that the 

20 grooved end portion 238 of the latch stud can extend therethrough. 

Retention housing 282 is provided willi a wall 288 having a thickness T2 so that a 
rigid housing is provided. Wall 288 therefore defines a radial spring cavity 290 within 
which the radial spring 284 can be captured. Radial spring cavity 290 is provided with a 
cavity diameter Die and a cavity height H13. Accordingly, radial spring cavity 290 is 
25 defined by an annular surface 292, which constrains an outer surface of radial spring 
284 firom radial-outward expansion. Also, radial spring cavity 290 is defined by 
surfaces 294, which prevent axial movement of radial spring 284 along an axis of the 
stud. 


30 


Although radial spring retention housing 282 is illustt-ated with portions of wall 
288 defining a pair of opposed surfaces 294, it will be appreciated that one of those 
surfaces can be eliminated and that the eliminated surface can, instead, be defined by a 
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surface of base plate 40 when the door portion 214 is assembled. In other words, one 
surface 294 of retention housing 282 can cooperate with a surface of base plate 40 in 
order to constrain the radial spring 284 against axial movement 

Although various embodiments of this invention have been described with 
reference to exemplary features illustrated in the figures, it will be appreciated that 
further variations and modifications may be made without departing from the spirit or 
scope of the invention. For example, although the invention has been described with 
reference to embodiments wherein the stud is associated with the frame and the resilient 
member is associated with the door of a structural assembly, it is contemplated that the 
stud may be associated with the door and the resilient member may be associated with 
the firame instead. 

Also, although various materials and dimensions have been referred to herein 
with reference to specific embodiments selected for illustration, it will be appreciated 
that a wide variety of dimensions and materials can be employed to practice this 
invention. For example, the stud, housing, button, and other system components 
described herein with reference to the figures need not be formed from the same 
material, and such components can be formed from any material that is suf&cientiy 
rigid. Accordingly, such components can be formed from metallic or polymeric 
materials, for example. The invention has also been described with reference to 
assemblies of components. It wiU be appreciated, however, that components described 
as separate components can be combined into fewer components and that components 
can also be separated into multiple components, depending upon engtueering 
preferences as well as cost considerations. 

Although this invention has been described with reference to frame and door 
structures of computer housing systems, it will be appreciated that the latching system 
accordmg to this invention can be used m a wide variety of applications where two 
structures are intended to be releasably engaged to one another. It is contemplated that 
other modifications can be made to the embodiments selected for illustration m the 
figures. The scope of the mvention, therefore, is separately defined in the appended 
claims. 
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What is Claimed: 


1 1 . A system for providing releasable engagement between two 

2 structures, said system comprising: 

3 a stud extending outwardly from one of said structures along an 

4 axis, said stud having an outer surface oriented at an angle to said axis; and 

5 a resilient member positioned adjacent a surface of the other one of 

6 said structures, said resilient member having a substantially torroidal configuration, an 

7 outer surface contacting said surface of said structure to prevent movement of said outer 

8 surface radially outwardly, and an inner surface movable radially outwardly; 

9 said torroidal configuration of said resilient member defining an 

10 opening smaller than said stud, and said opening of said resilient member being 

11 configured to expand radially outwardly to permit passage of said stud, said resilient 

12 member being configured to engage said surface of said stud for releasable engagement 

13 of said stud, thereby providing releasable engagement between.sai4 structures. 

1 2. The system as recited in claim 1, wherein one of said structm:es 

2 comprises a frame. 

1 3. The system as recited in claim 2, wherein said stud is mounted on 

2 said frame. 

1 4. The system as recited in claim 1, wherein one of said structures 

2 comprises a door. 


1 5. The system as recited in claim 4, wherein said resilient member is 

2 positioned adjacent a surface of said door. 

1 6. The system as recited in claim 1, wherein said stud is substantially 

2 cylindrical. 

1 7. The system as recited in claim 1, wherein said surface defines a 

2 groove that extends about a periphery of said stud. 
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8. The system as recited in claim 1, wherein said resilient member 
comprises a radial spring. 

9. The system as recited in claim 1, further comprising means 
positioned adjacent said resilient member for urging said stud outwardly from said 
resilient member. 

10. The system as recited in claim 9, wherein said urging means 
comprises a button positioned for movement along said axis of said stud to urge said 
stud out from said resilient member along said axis. 

1 1 . The system as recited in claim 10, wherein said urging means 
fiirther comprises a surface configured to be gripped as said button is depressed to 
facilitate disengagement of said stud from said resilient member. 

12. The system as recited in claim 9, wherein said urging means 
comprises a lever positioned to urge said stud out from said resilient member along said 
axis of said stud. 

13 . The system as recited in claim 12, wherein said lever is pivotally 
mounted to said structure such that an end portion of said lever is oriented to contact an 
end surface of said stud and an opposite end portion of said lever is configured to be 
gripped for pivotal movement of said lever to facilitate disengagement of said stud from 
said resihent member. 

14. A system for providing releasable engagement between two 
structures and for maintaining a predetermined gap between said structures, said system 
comprising: 

a substantially cylindrical stud mounted on one of said structures 
and extending outwardly therefrom along an axis, said stud having a groove extending 
about a periphery of said stud at an angle to said axis of said stud; and 

a radial spring positioned adjacent a surface of the other one of said 
structures, said radial spring having an outer surface contacting said surface of said 
structure to prevent movement of said outer surface radially outwardly witii respect to 
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10 said axis of said stud, said radial spring also having an inner surface movable radially 

1 1 outwardly vdth respect to said axis of said stud; 

12 said inner surface of said radial spring defining an inner diameter 

13 smaller than the maximum diameter of said stud when said radial spring is relaxed, and 

14 said inner surface being configured to expand radially outwardly to permit passage of 

15 said stud when said radial spring is expanded, said radial spring being configured to 

16 engage said groove of said stud for releasable engagement of said stud, thereby 

17 providing releasable engagement between said structures, and thereby mamtaming said 

18 predetermined gap between said structures. 

1 15. The system as recited in claim 14, one of said structures comprising 

2 a fi:ame and the other one of said structures comprising a door, said stud being mounted 

3 on said frame and said radial spring bemg positioned adjacent a surface of said door. 

1 16. The system as recited in claim 14, fiuther comprising a button 

2 positioned for movement along said axis of said stud to urge said stud out fi-om said 

3 resilient member along said axis. 

1 17. The system as recited in claim 16, further comprising a surface 

2 configured to be gripped as said button is depressed to facilitate disengagement of said 

3 stud fi-om said resilient member. 

1 18. The system as recited in claim 14, fiirther comprising a lever 

2 pivotally mounted to said structure such that an end portion of said lever is oriented to 

3 contact an end surface of said stud and an opposite end portion of said lever is 

4 configured to be gripped for pivotal movement of said lever to facihtate disengagement 

5 of said stud from said resilient member. 

1 19. A system for providing releasable engagement between two 

2 structures and for maintaining a predetennined gap between said structures, said system 

3 comprising: 

4 a plurality of substantiaUy cylindrical studs mounted on one of said 

5 stractures and extending outwardly therefirom, each of said studs extending along an 

6 axis and having a groove oriented at an angle to said axis; and 
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7 a plurality of radial springs moiuited adjacent surfaces of the other 

8 one of said structures, each of said radial springs being mounted at a location 

9 corresponding to an axis of one of said studs when said structures are adjacent one 

10 another, and each of said radial springs having an outer surface contacting a surface of 

1 1 said structure to prevent movement of said outer surface radially outwardly, and each of 

12 said radial springs also having an inner surface movable radially outwardly; 

13 said inner surface of each of said radial springs defining an inner 

14 diameter smaller than the maximum diameter of said studs when said radial springs are 

15 relaxed, and said inner surface of each of said radial springs being configured to expand 

16 radially outwardly to permit passage of one of said studs when said radial springs are 

17 expanded, each of said radial springs being configured to engage said groove of one of 

18 said studs for releasable engagement of said stud, thereby providing releasable 

19 engagement between said structures, and thereby maintaining said predetermined gap 

20 between said structures. 

1 20. The system as recited in claim 19, further comprising a release 

2 member attached adjacent at least one of said radial springs and having a surface 

3 positioned for contact with an end surface of said stud, said surface of said release 

4 member being moveable along said axis of said stud to urge said stud out fi"om said 

5 radial spring. 

1 21. The system as recited in claim 20, said release member bemg 

2 selected firom the group consisting of a button and a lever. 
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ABSTRACT 

A system is provided for releasable engagement between two structures. The 
system includes a stud extending outwardly from one of the structures along an axis. 
The system also includes a resilient member positioned adjacent a surface of the other 
5 one of the structures. The resilient member is configured to expand radially outwardly 
to permit passage of the stud, yet the surface of the structure contacting the outer surface 
of the resilient member prevents movement of the outer surface radially outwardly. The 
resilient member is configured to engage the stud for releasable engagement, thereby 
providing releasable engagement between the structures. 
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